Production, partial characterization and mass spectrometric studies of the extracellular laccase activity from Fusarium proliferatum.
Benzyl alcohol and starch-free commercial wheat bran were effective inducers of the laccase activity in cultures of Fusarium proliferatum (MUCL 31970). Initial pH value in the cultures was also an overriding factor for increasing its production. By gel permeation high-performance liquid chromatography, the enzyme eluted as an apparently homogeneous peak with a molecular mass of 54 kDa, but by isoelectrofocusing, two proteins with pI values of 5.17 and 5.07 were revealed. Two different phenoloxidase activities were also detected after nondenaturing polyacrylamide gel electrophoresis. By matrix-assisted laser desorption/ionization-time of flight-mass spectrometry (MALDI-TOF-MS), both proteins showed unique fingerprints, so they were classifiable as isozymes, and were named laccase 1 (Lac1, pI 5.17) and laccase 2 (Lac2, pI 5.07). No clear matches were found when compared with other proteins. The tandem mass spectrometry of some peptides from both isozymes reanalyzed by nanoelectron ionization-ion trap-mass spectrometry (nESI-IT-MS) confirmed their unique character. The following interesting properties, particularly its stability at alkaline pH, make this laccase a promising industrial enzyme for biotechnological applications: maximum activity at 60 degrees C, thermal stability for 2 h at 40 degrees C, optimum pH 3.5 (km=62 microM) measured on 2,2'-azino-bis(3-ethylbenz-thiazoline-6-sulfonate), and pH stability 4-8 (75% stability at pH levels 2.2 and 9) for 2 h at 25 degrees C.